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environmental Y flews
mental Engineering at Northwest-
ern Universitjl uses a hollow-fiber
membrane bibfilm reactor to re-
duce perchlorate to chloride
through a natural biochemical
process of electron transfer. The
hollow-fiber membranes ate essen-
tially a bundle of long, thin straws,
each around 280 micrometerajtx di-
ameter. Hydrogen gas is intfodu
inside the membranes
diffuses acrftss the wajTto
wherp a layer of bacteria
lies to wait. The bacteria
oxidize the hydrogen and
reduce perchloi&te in
water passing/along the
biofilm on thfe outside o;
the membrane.
/ A key feature of the
,tem is the controEed,roub-

rate levels from 60 micrograms/liter
(ug/L) to below the detection limit
of 4 ug/L, which is the current ac-
tion limit of California's Department
of Health Services, says Samer
Adham of Montgomery Watson
Harza, the environmental engineer- /
ing firm testing the technology. A
very preliminary cost estinrate for
the process comes out a/ound

Hollow-fiber membrane
Perchlorate reduction occurs in the biofilm growing
the outer of two porous gojyethylene layers.

Microporous t
polyethylene lays
(Poresize:0.1/ai5nm)

vater

ates

'bleless gas transfer of the
i hydrogen, which !"
I its explosion haza/d,

I Ritrrnann says. "]fs particu-
I larly advantageous because

I the hydrogen diffuses
j through the mfembrane

wall on an on-demand
basis," with me micro!
themselves weterminitt
how muchmydrogen cnoves
through. Moreover,
gen makes for an ideal electron
donor because it i^nontoxic, doesn't
persist ia water, pid is by far the
least expensive Jbulk source of elec-
trons, Rlttmann adds.

In an ongoing pilot study of a
contaminated well in La Puenta,
Calif., the reactor lowered perchlo-

NO/. CI04~

Densejpolyurethane
inner/ayer

Source: Montgomery Watson Harza and Noft jrn University

'.50/1000 gallons i&r full treatment
ith a flow capacity of 2500 gallons
ler minute, according to Rittmann.

The membrane process com-
irises one pi four technologies that

-4ooktoJ>^the most feasible for re-
moving perchlorate from drinking
water supplies, says Traci Case of

the AWWA's Research Foundation,
mothers include an ion-exchange

tern, a granular aetfvEtted carbon
fstem, and a packed acetate bed

jioreactor, also a biological treat-
ment process (Enviroji. Sci. Technol.

35?"482A-487A}'.
disadvantage or the two nonbi-

j^fgical processes is that they don't
ctually destroy the perchlorate,

Adham says. They remove
perchlorate by adsorbfr
to various media/but 1
resisting concentrated
brine created difficult j
oosal Rjdblems. That

logical systems
5k so promising, jie

notes.
In the past, regulators

have expressed reserva-
tions about usMg bio-
logical treatments for

inking water (Environ.
Sci. Technol. ,1999,33,
5L5A). However, this sys-
tejn, says Case, has an

[vantage because "the
ydrogenf is separated by

the membrane from the
water being treated, and
the biofilm is on the
membrane surface, which

will Wopefullyinake it look more at-
tracnve to regulators." The technol-
ogy/can also' simultaneously reduce
nitiate and/could remediate other
water contaminants, such as bro-
mai^s^lenate, chlorinated sol-
vents, explosives, and metals.
—KRIS CHRISTEN

Prioritizing drinking water contaminants
In response to recommendations
from the U.S. National Research
Council (NRC), the U.S. EPA is re-
vising its approach for identifying
emerging contaminants of concern.
Ultimately, the course chosen will
define the future of the drinking
water program, said EPA's Ephraim
King at the American Water Works
Association's (AWWA) annual con-
ference in June.

As required by the 1996 Safe
Drinking Water Act (SDWA) amend-
ments, EPA published its first list
of unregulated contaminants of

concern in 1998, which is known
as the Contaminant Candidate List
(CCL). This CCL was pared down
from an initial list of 400 contami-
nants to 50 chemical and 10 micro-
bial contaminants and helped EPA
prioritize its research and moni-
toring programs, as well as set its
regulatory agenda.

Because of the short timeframe
for developing this first CCL, EPA
had to rely primarily on expert
opinion, says Tom Carpenter, an en-
vironmental protection specialist in
the agency's Office of Ground Water

and Drinking Water. For future CCLs,
which are required every five years
under the SDWA, EPA is working
to develop a more quantitative ap-
proach in identifying candidates that
is heavily based on recommenda-
tions from an NRC report (Environ.
Sci. Technol. 2002,36, ISA).

These recommendations in-
clude screening a universe of some
10,000-100,000 chemicals in com-
mercial use, as opposed to only the
few that normally receive attention.
Following this initial screen, the
NRC recommends determining
health effects and studying occur-
rence for such factors as severity,
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Contaminant Candidate List (CCL) timeline
The U.S. EPA will decide whether or not to regulate drinking water contaminants
on its CCL1 by the end of this year, before issuing the CCL2 in February. Anew
CCL is required every 5 years.

Research and occurrence data
collection for CCL1 contaminants
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potency, prevalence, magnitude,
persistence, and mobility to ferret
out those contaminants of con-
cern. These data would then be
classified and prioritized using
powerful statistical tools such as
neural networks.

To help develop the methodolo-
gy for sorting through all these con-
taminants, EPA is convening an
advisory working group made up
of stakeholders, including public
water utility representatives, envi-
ronmental and public interest
groups, state regulatory agencies,
and public health offices.

The group is expected to meet
for the first time this fall, and it
faces a daunting task. The amount
of health effects and occurrence
data on many of these contami-
nants is slim, as are appropriate
analytical methods for detecting
them at low concentrations in water,
says Steve Via, a regulatory engi-
neer with AWWA. Consequently,
developing an appropriate screen
will be difficult, and the working
group's efforts will likely come too
late to be incorporated into the
CCL2 due"$ut in February.

Carpenter acknowledges as much,
but says the agency may put out an
interim list using any new informa-
tion gleaned through the stakehold-
er process before the CCL3 comes
out in 2008. If data gaps are filled
before the next review, EPA will
move forward with a regulatory

determination, Carpenter says. For
example, EPA is likely to pursue
regulations for metolachlor by the
end of this year and expects to
make a ruling on MTBE and per-
chlorate as soon as it obtains the
necessary occurrence data, which
are expected by the end of 2003, he
says.

In the meantime, environ-
mentalists worry that EPA won't
be issuing new regulations for
any drinking water contaminants.
"We're concerned that they're drop-
ping the ball on all the contami-
nants already on their list by not
moving forward with controls on
those," says Erik Olson, a senior
attorney with the Natural Resources
Defense Council. He was referring
to a June 3rd Federal Register no-
tice in which EPA announced a
preliminary determination that
"regulatory action is not appropri-
ate or necessary" for nine of the
contaminants on the current CCL.
The data that EPA considers in its
assessment include projected ad-
verse health effects, extent of cont-
aminant occurrence, and whether
a regulation would likely result in
a reduction of health risk. EPA
found that it has "insufficient in-
formation to support a regulatory
determination" on the other 51
contaminants, and so has not
issued regulations for any of the
CCL1 contaminants. —KRIS
CHRISTEN

Government match
EU ban covers pesticides
In July 2003, the Eurogeg
mission wilLbafl-320ractive sub-
stances used in plant protection
products (PPPs), including insect^
cides, fungicides, and herbjpWes,
in its drive to harmonize--safety
standards of PPP&*tlfoughoutthe
EU. By mid-ZOpSTthe Commission
expects to/have withdrawn up to
490 actirc substances, more than
60% off what was available in

Thkmov^ follows aJ39t~a1rective

to set uJrm-Etfa/vicfe approval pro-
cess for active substances in PPPs,,
The directive requires manufacjj
ers to prove that their produc
meet required safety standards
before EU authorization. Man-
ufacturers chose'notto defend
these 320
substan

June, the
nmission gave

industry advance
wa
drawal of another
200 substances. It
anticipates that industrv/wm't de-
fend about 150, whicttwould be
withdrawn in Jij

Companies'chose not to defend
substances primarily for economic
reasons, including the high cost of
developing a case defending the
safetyxjf^Bje^u^sjBneeTSaysKa
Matalone of the European Crop
Protection Association. SeveraJ,
products were already bejp
phased out or no longersold in
Europe.

However, sprrte substances that
were undefended because of limit-
ed marieet potential in Europe i
have^portantrnaffcets^utside
the Eth—foTexample, those usecL
with sugarcane, tropical fruits^dml
tobacco—and this coulcLtead to
potential problems in/rtlternationa]
trade .̂

By. mid-July^ he Commissjp
had considered 62jieferises of ac
tive substancBsTlt ruled tha
the substances have gafeuses

and 24 do not
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